Head and neck cancer metastasizes to and through the tightly packed lymph node field in the neck, which houses about a third of all the lymph nodes. Moreover, cancer traverses this lymph node field in an orderly fashion. This is especially evident from a series of histological and macrosurgical preparations of neck dissection specimens, which are complicated structures with surgically imposed boundaries in which orientation is difficult, and where structures such as tiny lymph nodes are difficult to identify.
Penetration ofthe Cervical Lymph Node System by Cancer
Head and neck cancer metastasizes to and through the tightly packed lymph node field in the neck, which houses about a third of all the lymph nodes. Moreover, cancer traverses this lymph node field in an orderly fashion. This is especially evident from a series of histological and macrosurgical preparations of neck dissection specimens, which are complicated structures with surgically imposed boundaries in which orientation is difficult, and where structures such as tiny lymph nodes are difficult to identify.
Our specimens are fixed for three days in 10% formol saline, dehydrated for 24 hours in 70% alcohol, and a further 24 hours in 95 % alcohol, then for two further days in separate changes of absolute alcohol. The specimen is cleared in cedarwood oil for 24 hours, then transferred into fresh cedarwood oil for at least six weeks and occasionally for four months. It becomes translucent, and is then transilluminated and dissected while immersed in oil. The dissection follows the route of a functional neck dissection, in which a sleeve of tissues suspending the lymph node field is dissected out, and with submandibular and thyroid glands, internal jugular vein, sternomastoid and other muscles being dissected away. The nodes are sequentially removed from the upper anterior margin of block dissection, using a fragment of nearby structures, e.g. submandibular gland, as a marker. Each node is placed in its exact position and attitude on the standard photostat of Rouviere's diagram (Figs 1-3 ), and is affixed in place with gelatine, after which the card of nodes is processed for histology through xylol and wax. The wax block is then serially sectioned on a base sledge microtome, yielding giant microscope slides containing the whole neck node system.
Several important points emerged from this study. It is evident that functional neck dissection is a form of surgical brinkmanship, in that microscopically involved nodes have been seen hard against and involving the adventitia of the internal jugular vein. Even with the advantage of a transilluminated translucent specimen it is possible to disrupt cancer in the surface of a functional neck dissection specimen: it becomes clear that cancer in a functional peck dissection specimen is not a safely gift-wrapped entity. The study was devised as a rather simple partner to a programme of whole larynx serial sectioning, and bears the same relationship to functional neck dissection as does laryngeal sectioning to partial laryngectomy.
One of our problems has been the possibility that, as Crile showed in experimental tumours, ablation of regional nodes might increase the number of distant metastases. This was the rationale for simple resection of primary breast tumours without irradiation, since it was felt that an intact lymph node system posed some kind of defence against distant metastases. The experience with breast cancer is not, however, directly relevant to the very different entity of the slowly metastasizing, relentlessly rolling steep wave of squamous cell carcinoma through the neck lymph node system. There is no evidence that microscopically positive nodes do anything but grow into large involved nodes. We searched for signs that tumour had abated, retreated over its tracks, or hesitated, but no such signs were found.
There was no sign that the removal of the block of uninvolved nodes was detrimental immunologically, as revealed by studies of the metastatic slope in a second block. Similar studies are now revealing other lymph node chains which are unrecorded in anatomical literature but obviously of major clinical importance. Moreover, there is a new interest in linking the microanatomy of the lymph nodes with the recent data on immune function and standardiza- debate continues on permeation or embolism; in this whole series, a search for delay, arrest or regression of cancer has proved fruitless.
The natural history of each research programme is one of ramification beyond the original concept, and so with this one. Lymphangiography offered a possibility of detecting occult involved lymph nodes in the neck. The technique of cervical lymphangiography is difficult and uncertain, since sizable lymph vessels, accessible for cannulation, are few in this region. A more certain method of obtaining adequate lymph-angiograms is by intraoperative lymphangiography: patent blue is insertedinto the pharyngeal wall at intubation, and the jugular lymph trunks revealed are then cannulated at the time of e.g. laryngectomy; 6 ml Lipiodol Ultra injected over 10 minutes may become standard. Time will be needed to correlate lymphadenogram changes with the fine anatomical studies described above. The difficulties facing the programme include the fact that, since the duration of occult invasion is brief, fortnightly X-ray studies may be needed. Moreover, in many areas lymphadenograms are difficult to obtain after radiotherapy, despite the observations of Burge (1975) on the persistence of perfusion via the lymph system following radiotherapy. It may, however, be possible to limit such intensive radiological survey to a brief period.
The findings to date have been: (1) The slope of the metastatic tree is steep in head and neck cancer, in contrast to some other cancers that metastasize via lymph nodes, e.g. breast cancer.
(2) The original metastases are segmental. (3) There are some long-range fast pathways far back in the neck node system which are invaded especially by post-cricoid and tongue cancers. (4) Separated groups of involved nodes are of bad prognostic significance, since tumour may have left the block and re-entered it, or may have entered by different portals; or may have used rapid long pathways. (5) Tumour spends very little time in the 'occult' state; it is explosive to about 3 cm.
Regarding the neck lymph node system as an organ, a single entity, or at least as a population of neighbours, seems to afford some advantages over the conventional view of it as an isolated collection of micro-fragments of immunological importance, invaded occasionally from afar, and for no obvious good reason, by cancer which uses it as a highway. 
Management of Metastases to the Lymph Glands of the Neck
The operation of radical neck dissection was first described by Crile in 1906. The technique remains virtually as he described it, but there is still much to be done in clarifying the indications for this operation. This article, based on a personal series of approximately 2000 patients with head and neck cancer, will pose some questions relating to the management of patients with a squamous carcinoma of the head and neck, with no palpable metastases to the neck, with metastases palpable on only one side of the neck, on both sides of the neck and with fixed metastatic glands.
No Palpable Lymph Gland in the Neck (No) Some enthusiasts still advocate forcefully the policy of prophylactic neck dissection, that is the performance of a radical neck dissection in the *absence of a palpable node, in the hope that some impalpable glands, which are histologically involved by tumour ('occult nodes') will be removed by the operation (Bocca 1976). There are two major objections to this policy: (1) There is no evidence that surgery is the correct form of treatment for the patient without a palpable gland. For the vast majority of such patients, whatever the site of the primary tumour, the results of radiotherapy are as good as those of surgery. Radiotherapy is therefore the treatment of choice for such patients in countries with a well developed radiotherapy service, so that prophylactic neck dissection is not a practical issue. (2) No evidence has been produced from prospective randomized trials that prophylactic neck dissection increases the survival rate.
